-AmIDST the numerous difficulties by which the accurate diagnosis of diseases of the heart is attended, none hold so conspicuous and important a place as those which arise from the vague and imperfect knowledge we possess of its healthy action.
If any one will interrogate himself as to the amount of the precise, established, and indisputable facts he possesses on the actions and sounds of this organ in the usual state called health in the majority of individuals, he will be astonished at the small proportion of information which can be truly said to be entitled to this character. It has been disputed, for Simultaneously with this springing motion, the apex began to be retracted towards the base, and was also thrown forwards, while the long axis of the heart assumed a more horizontal direction.
The apex was still more retracted, and the sides approximated mutually, while the whole ventricle was elevated forwards, and its long axis rendered still more horizontal by the distension of the auricle, which attained its greatest extent in the same progression as the ventricle underwent extreme contraction.
, ,
In a frog, in which the action of the heart was reduced to fifteen or twenty beats in the minute, after the ventricle lay at rest for a short space, partially distended with blood, the auricle contracted with a short smart motion partially, while the sin nus venosus remained full of blood. On the relaxation of the auricle, the ventricle suddenly sprung up on its base, shortened its fibres, and expelled its contents slowly. After the completion of this systole, which was indicated by the pale colour of the ventricle, diastole took place, the partial infusion of blood being indicated by the return of the red colour; and in this state the ventricle remained quiescent for a short space, till again stimulated by the auricular contraction. As the same train of phenomena, it was believed, could be traced when the heart beat forty times in the minute, the objection, that the action of the heart was preternaturally slow, was set aside as of little or no 387 moment.
From these observations, with other arguments, therefore, Dr Hope conceived himself entitled to draw the following inferences. ls?, That in small animals the auricular systole took place immediately before the ventricular, and hot after, as supposed by Laennec. Qdly, That the impulse and first sound depend on the ventricular and not on the auricular contraction, he infers from the fact that the arterial pulse, the impulse, and the sound, coincide so nearly that they can only be ascribed to a single cause, and that in the case of disease morbid changes in impulse and sound correspond with morbid conditions of the ventricle only.
It was still a most important point to determine the origin of the second sound. It was evident that it did not depend on auricular contraction, since that had been already shown to precede, whereas the second sound followed, the ventricular systole. Another department of this subject, of a nature still more curious, and not less practically useful, is the disquisition on the mechanism of murmurs of the heart and arteries, independent of organic disease. The frequency with which the action of the heart is liable to become deranged, from the operation of causes purely nervous, invests this subject with peculiar interest ; and the remarkable, and not unfrequently alarming, train of symptoms which may ensue in consequence of mere loss of blood, so satisfactorily traced from its origin to its termination, in the present work, and so liable to be mistaken for organic disease, renders it a matter of duty in the physician to be intimately acquainted with it.
It is well known that the bellows-sound and its varieties, and the purring thrill, were remarked by Laennec to be conspicuous, in being, so far as is hitherto known, wholly unconnected with organic lesion of the heart or its parts. It is also known how much Laennec was perplexed to explain these sounds, and into how many inconsistencies his ingenious attempts at explanation betrayed him. He was, indeed, in the latter part of his researches, driven, by indisputable facts, to ascribe the bellowsmurmur to spasm of the heart, in which, as a muscular organ, this was certainly possible. 
